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RUIDEPAULAESILVA 
Growth of skipjack, Katsuwonus pelamis in Mozambican waters was studied, using fork length data 
collected in 1983-1985, during an experimental pole-and-line/live-bait fishing program. Tentative 
estimates of growth parameters are FLOO = 80 em, K = 0.6 year-1. Some evidence for seasonal growth 
is presented, along with a discussion of the limitations of the data set used in the investigation. 
RESUMO 
0 presente estudo refere-se ao crescimento da especie Katsuwonus pelamis, gaiado, nas aguas de 
Moc;ambique. Esta especie constitui o principal objecto de vanas pescarias na regiao Indo-Pacifica. 
Foram utilizados dados de comprimento a furcula, colhidos no periodo 1983-1985, durante urn 
programa de pesca experimental com vara e isca viva. Adoptaram-se como valores provaveis dos 
parametros de crescimento as estimativas FLOO = 80 em e K = 0,6 ano-1. 0 trabalho inclui ainda uma 
discussao sobre a possibilidade desta especie apresentar crescimento sazonal. As limitac;oes de 
informac;ao sao tam bern discutidas. 
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INTRODUCTION 
There are no records of any commercial fishery for skipjack ever operating from Mozambique. Until 
1978, when an EEZ of200 miles was declared, only long-line fishing was performed by foreign fleets 
(mainly Japanese), exploiting the deep-water resources of tuna off Mozambique. Sports fishing 
records, nevertheless, indicated that interesting quantities of surface tuna and tunalike fish were 
available all along the coastline. 
In 1983, an experimental program ofpole-and-line/live-bait fishing was started as a means to assess 
the potential for a surface tuna fishery at the semi-industriallevel. The program was conducted with 
the Cape Verdian vessel "PEDRA BADEJO" for approximately two years and was reported upon 
by Moreira Rato (1985). 
This experimental program was accompanied by research activities led by Mr. Fernando Simoes 
who, unfortunately, interrupted this work without full reporting. The extensive catch samples 
obtained during this period form the base for the present study. 
Surface tuna fishing in the Indo-Pacific region is a traditional activity in most island countries, and 
also supports important industrial fisheries. Therefore the ecology and biology of the main species 
Katsuwonus pelamis is thoroughly documented throughout the region (Silas & Pillai, 1982). We had 
also access to a recent collection of documents on Atlantic skipjack, edited by Symons et al. (1986). 
MATERIALS AND METHODS 
The data used consist of fork length-frequency samples of Katsuwonus pelamis measured to 0.5 em 
below, either on board or from landings. These data are presented in Table 1. Since this was an 
experimental program, the samples cover all areas of surface tuna concentration in Mozambican 
waters (Fig. 1). 
Samples taken on board generally consist of 50 individuals taken from the same school. Landing 
samples usually consist of a higher number of fish, drawn from a whole fishing trip. Fig. 2 shows 
the overall size distribution of the sampled fish. 
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Table 1. Length-frequency distributions of the samples used in the present study. 0 
1983 1984 1985 
Mid- Sep. Sep. Oct. Oct. Oct. Oct. Nov. Nov. Nov. Nov. Dec. Mar. Apr. Jul. Jul. Oct. Dec.b Jan. Feb. Feb. Feb. Mar. Mar. Mar. Apr. Apr. 
length 8 14 12 15 16 22 15 16 22 25 7 22 27 10 24 27 9 21 31 1 26 27 29 29 30 23 
FL (em) sa B B B B Lb L L L L L L B B B L L L B B B B B B B L 
-
37.5 I 
38.5 5 2 10 
39.5 5 0 2 
40.5 2 0 I 2 
41.5 2 3 5 0 0 1 
42.5 4 2 4 1 1 2 I 1 1 3 
43.5 8 1 8 1 1 2 3 1 0 0 1 1 2 
44.5 4 6 2 14 10 1 2 6 0 I 0 0 2 1 2 
45.5 6 4 2 23 22 3 2 12 0 2 1 0 6 1 1 2 0 
46.5 4 4 1 20 9 2 0 4 I 3 1 I 0 6 8 2 2 2 1 
47.5 1 0 1 17 5 2 1 8 6 0 0 3 1 0 0 16 2 4 1 2 7 
48.5 1 0 2 1 11 1 3 1 5 2 2 0 2 2 I 1 1 10 1 1 2 4 15 
49.5 1 2 2 0 8 1 4 1 0 1 6 1 1 6 2 0 2 2 2 3 2 1 25 
50.5 0 6 3 6 14 2 1 1 10 5 I 0 1 6 5 3 1 1 2 2 8 4 18 
51.5 3 2 11 10 16 7 1 6 10 8 5 0 2 13 8 0 2 3 1 3 1 4 7 
52.5 2 1 6 7 18 2 4 1 7 13 5 1 0 2 23 12 4 6 3 3 7 7 1 
53.5 5 1 11 5 13 9 8 2 6 19 14 2 0 3 24 19 4 0 3 3 8 8 4 
54.5 3 1 6 2 5 10 11 7 6 17 17 0 2 2 33 26 3 2 3 6 9 4 0 
55.5 4 4 1 1 0 1 1 11 4 8 13 13 2 3 1 33 26 15 1 0 4 5 3 1 
56.5 2 1 1 2 1 2 2 1 5 5 7 5 5 5 6 30 21 5 1 1 2 4 0 
51.5 5 0 2 3 1 4 4 4 6 1 8 6 4 22 27 4 1 2 1 5 2 
58.5 13 0 1 0 1 I 1 5 0 14 11 3 19 20 5 1 0 0 0 
59.5 8 1 1 0 2 2 2 1 0 10 15 1 15 17 2 3 0 1 0 
60.5 8 1 1 0 2 1 0 12 5 4 3 10 1 1 1 1 0 
61.5 3 1 2 1 2 0 1 17 2 4 6 0 2 1 
62.5 0 0 2 0 6 4 1 1 6 0 3 
63.5 1 1 1 0 3 5 4 2 10 1 2 
64.5 0 1 1 3 0 3 0 9 0 1 
65.5 2 0 2 0 2 1 6 
66.5 0 0 1 1 0 1 
61.5 0 0 3 1 1 
68.5 1 1 2 I 0 
69.5 1 0 3 
70.5 0 
8
"B" -on-board sampling; "L"- sample from landing (landing samples with dates that are close to each other are from the same fishing trip). 
bthis sample also included one fish each of 71.5 and 75.5 em. 
After regrouping the length measurements 
into 1-cm classes, the different samples were 
combined into an "artificial year", using the 
percentage of sample total as weightingfactor. 
Subsequently the observations were 
regrouped into 3-cm classes as this made the 
length distributions easier to interpret. 
All processing and subsequent analyses were 
done using the Compleat ELEF AN software 
package (Pauly, this vol.) The parameters of 
a seasonally modified version of the von 
Bertalanffy growth function, L
00
, K, C and 
WP, were estimated using ELEF AN I, with 
Loo constrained, as discussed below. 
RESULTS AND DISCUSSION 
Sources of Bias in the Available Data 
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Fig.l. Distribution of the concentration areas of surface 
tuna off Mozambique, with sketch of K. pelamis (adapted 
from Moreira Rato, 1985). 
Although two years worth of samples were available, some bias could be expected that would limit 
their use. The first was gear selection: hooks are bound to provide samples displaying strong selection 
against fish at both ends of the population size distribution. The shape of the pooled length -frequency 
distributions (Fig. 2) is eloquent in this respect. 
Another source of bias is the fact that the samples were taken from a vessel which attempted to 
simulate a commercial fishing operation. Furthermore the landed samples cannot be attributed to any 
specific fishing area and it is possible that some are not representative of the whole area. 
Growth Parameter Estimates 
The first "best fitting" growth curve had the parameters FLOO = 82 em and K = 0.3 year1. No evidence 
of seasonality appeared in this first approach, as discussed below. 
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Longhurst & Pauly (1987) compared results of independent growth studies on K. pelamis by means 
of the index$'= log10 K + 2log10Loo (see Fig. 3, and also Pauly, this vol). As might be seen, the value 
of$' = 3.13 computed with our first set of growth parameters is located on the left hand tail of the 
distribution of$' values forK. pelamis. 
However, the growth of skipjack from north of Madagascar (Marcille & Stequert, 1976), with quite 
different parameters (Loo = 62.3 em; K = 0.98 year1) showed a value of$' very close to the mean 
of the values of$' in Fig. 3. Therefore we proceeded to reestimate growth parameters by fixing Loo 
at 80 em and searching for the growth curve 
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that would give a$' of about 3.62 (mean of 
$' distribution in Fig. 3). The expected va-
lue ofK should be around 0.65 year1• 
With these inputs, we obtained the following 
set of "best" parameters: Loo = 80 em; K = 
0.60 year1; C = 0.8; and WP = 0.7. Fig. 4 
shows the growth curve selected, 
superimposed on the restructured data. 
These values correspond to a value of$'= 
3.59 (Fig. 3). 
Although the goodness-of-fit index of the 
ELEFAN I program (Rn = 10CESPtASP)jlQ) 
was lower in this case than for our first 
attempt, we accepted the corresponding 
growth curve, both because it explains the 
main peaks in the length-frequency 
distributions, and because it matches the 
distribution of$' values in Fig. 3. As stated 
Fig. 2. Summary of fork length data used in the present 
study (frequencies grouped in 8-mm classes). above, the data are subjectto various sources 
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12 of bias, and hence can be interpreted only under 
some constraints, as done here. N = 26 
10 :X= 3.62 
II) S.d.= 0.112 
.X 
Seasonality of Growth 0 C.V. = 0.031 0 .... 8 II) 
.X 
0 
0 
·a: 6 Considering seasonality of growth did not 
.X 
II) 
-
4 0 
improve the goodness of fit in our first estimates, 
0 
z as might have been expected since tuna are 
2 
generally reported to be sensitive to environmental 
0 3.0 3.2 3.4 3.6 3.8 4.0 variations. Thus Stretta & Slepoukha (1986) 
Growth performance index ( ~ ') 
showed that temperature and other environmental 
Fig. 3. Frequency distribution of <!>' factors significantly affect skipjack catches, 
(log1oK+2*loglOLoo) in 26 stocks of K. pelamis. 
Unconstrained initial estimate (a); and accepted especially when this species is associated with 
constrained estimate (b) of q,· were added to the 
original distribution of Longhurst & Pauly (1987). albacore (Thunnus albacares). 
Recently, however (Hunter et al., 1987) suggested that the tolerance of K. pelamis to environmental 
fluctuations may be higher than previously suspected. 
The best fitting growth curve obtained with a forced set ofLoo and K values displayed strong seasonal 
oscillations (C = 0.8). This suggests a strong dependence of skipjack growth on the seasonal 
fluctuations of its habitat. This is also in agreement with the conclusions of the recent ICCAT 
Conference on the International Skipjack Year Program (Symons et al., 1986) which stated that "the 
growth rate of skipjack tuna appears to vary according to season and area". 
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Fig. 4. Growth curve of K. pelamis off Mozambique, superimposed on the data 
restructured by the ELEFAN I program (Loo= 80 em; K = 0.6 year-1; C= 0.80; WP = 
0.7). 
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CONCLUSION 
From the above discussion it becomes clear that the estimation of growth for Katsuwonus pelamis 
of Mozambican waters should be reviewed as soon as better data are available. Nevertheless we feel 
that, unless new information points to a different estimate of asymptotic length, the values adopted 
herein may be considered as representative of skipjack growth off Mozambique. 
ACKNOWLEDGEMENTS 
The authors are greatly indebted to Dr. D. Pauly, who guided the preparation of this report. We would 
also like to thank Capt. J. Moreira Rato, who kindly gave relevant information related with data 
collection on board, and to Mr. A. Cata.Iao Diorifsio, for his contribution in the primary processing 
and plot of data. 
· REFERENCES 
HUNTER, J.R., A.W. ARGUE, W.H. BAYLIFF, A.E. DIZON, A. FONTENAU, D. GOODMAN 
AND G.R. SECKEL (1987)- The dynamics of tuna movements: an evaluation of past and 
present research. FAO Fish. Tech. Pap. 277: 1-78. 
LONGHURST, A.R. AND D. PAULY (1987) - Ecology of tropical oceans. Academic Press, San 
Diego, California. 407 pp. 
MARCILLE, J. AND B. STEQUERT ( 197 6) - Croissance des jeunes albacores, Thunnus albacares 
et patudos, T. obesus, dans la cote nord-ouest de Madagascar. Cah. O.R.S.T.O.M., ser. 
Oceanogr. 14: 153-162. 
MOREIRA RATO, J.D.L.; (1985)- Programa de pesca experimental de atum com vara e isca viva, 
Mo~ambique 1982-1985. Boletim de Divulga~ao No.9: 206 pp. Instituto de Investiga~ao 
Pesqueira, Maputo. 
SILAS, E.G. AND P.P. PILLAI (1982)- Resources of tunas and related species and their fisheries 
in the Indian Ocean. C.M.F .R.I. Bull. 32: 17 4 pp. Central Marine Fisheries Research Institute, 
Cochin. 
105 
STRETTA, J.M. AND M. SLEPOUKHA (1986)- Analyse des facteurs biotiques et abiotiques 
associes aux banes de thons./n P.E.K. Symons, P.M. Miyake and G.T. Sakagawa (eds.) 
Proceedings of the ICCAT Conference on the International Skipjack Year Program. ICCA T, 
Madrid. 
SYMONS, P.E.K., P.M. MIYAKE AND G.T. SAKAGA WA (eds.) (1986) - Proceedings of the 
ICCA T Conference on the International Skipjack Year Program. ICCAT, Madrid. 
